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(54) Bondable Strain gauge 

(57) A bondable strain gauge device has thick film strain gauges 1 deposited on a thin substantially rigid substrate 2, for 
example of a ceramic material. The substrate has a narrow portion 3 on which are deposited the strain gauges 1, and 
enlarged end portions 2. The gauge suffers from less creep of the adhesive bond than a rectangular bonded gauge. 
Bonding may be carried out onl/ in the enlarged end portions 2. The wafer may be of steel having a surface coating of 
ceramic*glass. The end portions may be joined on each side of the narrow portion (2, Fig 2). 
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I,„prov«mants Relating to Strain Qaug.s pase 1 ^ 5 

This~lnventlon relates to~bOTaaB3«^treln-gauges; 



iniS iUVtilJfcAWl* WW w — 

sulUble for use In Inhospitabla environments. 

^ su* ».r.in ..uses .re -"f '^t^lttT ^S'C"^ 

%Alch Is proportional to the applied strain. 

Strain sauges constructed --i,;^^^"^ 'jeTrs^^^^hr- 

are well-known and have ^ ^.^^^J^^.^^^^^ L bond satisfactorily 
expensive, require great care ^^f^^}^^^^^ „^ reliable and can be 
JTglve a the strain gauge 

^S^'tSe^^tr'^c^^^eTn^: which'^Th^^^^^^^ gauge is bonded is frequently 
Si4^te 1^ to be improved by additional bonding processes. 

Strain gauges fonned using "f-Jj:;^ 

delicate'to »«ndle ^ diffia.lt to elec^^icany con^^^ J ^ 
and bonding processes are 79"™- ["^J Jiectrical output has a high 
applied only io J^^ ""?^?ri^isoLtion te^ween the 'strain gauge a.jd 

temperature '^oef"*^^*"*^, .^^f^^^^ Kauge is bonded may be especially 
the structure on to which the strain gauge « 



difficult to achieve. 



* 4.,„^T.t4nn there is provided a bondable strain gauge 
According to the present l^^f^^J^^^^'/^^^tP^** strain gauges deposited on a 
device having one or more thick film shaped to have a narrow 

thin substantially rigid wafer, such wafer ^IJT ^^^mbt area portion 
Ption. in which'are situated the -'"f^.^;*^^^^^ ^"^Z^^ll^ i^i^ 

L^fon^ct:; ^l"MCel«^^^^^^ - 
giJTges A suitable material for said wafer is ceramic. 

suitable for applications In which the strain 
The strain gauge described ^•"^Ji^'tf 300 micrc^straln ca- less and to 
levels to be measured are in ^^.^'^^^J^J"^^^^ compared to that of the 
Which the stiffness of the ceramic "^^^ ^^^^ 'Z'^.uicl. to bond using 
structure to be measured. It is ^ 2° , connections may be made- by 
conventional adhesivas and P-°^^^^ J^^^s ^ t^erSTc wifer. The 
soldering wires «il«ctly to ^^^.""^^^^^^ *^t„een the strain gauges 
ceramic wafer P™^W«», ?.^J*^^"\iS 1^ bonded. A number of strato 

and the structure °" f dSlng the production process and 

?hT:af:S ^ay^— ~ Vntity b? processing a l^ge number 
simultaneously on a single sheet of ceramic. 
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Improvements Relating to Strein Gauges 
It has been found that a rectangul-r 

suffers fro- creep of the bond ^J^'^l^'^, cSSic wafer «nd the 
gauge- output-under-load._due_tP ^p stlff^ ;^ 3 ^„^^ - 

lack of rigidity In currently «'«i^^^%^^X^rtlon so that the resulting 

gauged portion redu^ „*^!HrSe of^L^l^S^ ^ '^'^ 

force per .unit length on the edge of "^^^ ^^j^ ^ the strain gauges 
The enlarged end areas ^^"^^ ^ st^^ «nd this .Inlalses 

.o« closely matches tte strain to the »eas^ ^yf^^lon to the width of 

size constraints. 

specific embodiments of the Invention win now dej^i^ by way of 
eS^wl^^iference to the accompanying drawings In which.- 

In any way desired. 

A first embodiment of the Invention will now be described by way of example 
with reference to Flg.l. 

TWO thick film strain gauge -i-to^ -J t^'^r^l Z^S^Z 1 
having a narrow portion 3 and two J^'^;^'Slei part- of thi narrow 

are positioned so that they ^^^^^^^^^ ,l^t':f^r Tso that electrical 
portion 3. Conductors 6 are <i«P°f "^^^JJ^ soldering wires to the 
Snnectlons to the strain gauges 1 may be made by sower g 

pads 5« 

By way of example only, suitable dlmensior. for f^J^^-^^U^U^^:^ 
lie wafer should be as thin as posslb^, t>ut J ^"^^-^^ ^^J^ ^ iWe. 
found to be 0.25mm. The narrow portlon 3 should^ ^ Enlarged 

M«« ^ mav be Of the same thickness as the enlarged end 

^'^U'^ ^JSSr^V ^c^'tu. on^ «. «- ».«^ - 

portions 4* 

4v^^ 4n UK Patent 2036424 are suitable 
Thick film resistors of the type described in UK Patent ^u^o 

for use as the strain gauges- 
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A suitable ceramic material Is aluminium oxide ^ut other materials 

~ which, are__.ca pable of accepti ng thick film resistors could be used, for 
cjcample, steel having a ceramic^Ias^fxiatlngi — -The-ceramlc-wafer— aay_be. 
formed by laser profiling a sheet of ceramic material to form a large number 
of the wafers on a single sheet which can be broken apart after processing. 

A second embodiment of the Inv&itlon vlU now be described by way of 
example with reference to Pig. Z. 

Four thick film strain gauge resistors 1 are deposited upon a drcular 
ceramic wafer 2 of uniform thickness having two slots 3 positioned so as to 
define a central narrow parallel strip 4, The strain gauges 1 are 
positioned so that they lie within the parallel strip 4, Conductors 6 are 
deposited upon the wafer 2 so that electrical connections to the strain 
gauges 1 may be made by soldering wires to the pads 5« In this example 
the conductors 6 are arranged to connect the strain gauges 1 in series 
pairs, but it will be clear that any number of strain gauges may be 
connected in any electrical configuration using conventional thick film 
circuit techniques* 

This second embodiment has been found to offer the same performance 
advantages as the first embodiment but in addition allows the electrical 
connections to be large and placed some distance from the strain gauges. 
If the electrical connections are soldered any temperature effect on the 
adhesive bond In the area of the strain gauges is minimised. The cost of 
this secc»id embodiment is likely to be higher than that of the first 
embodiment. 

By way of example only, suitable dimensions for this second embodiment now 
follow. The wafer 2 should preferably be as thin as possible, but a 
suitable thickness has been found to be 0.4mm, The parallel strip 4 should 
be as narrow as possible, but a suitable width has been found to be 2.4mB. 
The diameter of the wafer 2 should be at least 1.5 times the length of the 
slots 3. A suitable length for the slots 3 has been found to be 12mm, 

It will be appreciated that the periphery of the wafer 2 may have other 
forms than clxxular. It may be^ for example, rectangular. The important 
parameter is that the strain gauged area must be separated from and of 
substantially smaller area than the main bondix^ area. 



Ifflprovenents Relating to Strain Gauges 

CLAIMS 



page 4 of 5 



1. 



^ vo«4™ one r more thicX film resistor 
A bondable strain gaj^e ''^^^'^.J^^'i^tt^^ti^uy rigid wafer, such wafer 
strain gauses deposited on « .^"^*f^J^S_^e-sltuated-^^^ 
-to-te s^ed-to-Have-ernarrow ti^n, 

gauges, and a ^larger area portion ^^^^^J^^^^^,^^ .eans for «Xing 



2. 
3. 
4. 



» .tr^ saug. -«ice ««.n«:« u Ol. 1 <" "Md. -f- 1- 
from a ceramic material. 

^A^^ 4-^ r^t^im 2 to which the ceramic material 
A strain gauge device according to Claim Z » wiii« 

is aluminium oxide Al^C^. 

^ riA-itt 1 to which the wafer is made 

fUa circuit printing. 

J4 » ♦« rinim 3 which is substantially as 

A strain gauge device according to Clato 3 whlcn 

described with reference to Flg.l. 

M - ri»4m 6 whldi Is substantially «s 
A strain gauge device according to Clal» 6 wnicn 

described with reference to Flgi. 
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